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A bumper wheat harvest
results when management
practices and the weather are
favourable.

By Wal Anderson, Research Officer, Division of Plant Industry
When crop variety and sowing date are matched so that flowering occurs in the
'window' for a particular site, grain yields are increased and the yield response
to inputs such as nitrogen fertilizer and seeding rate is magnified.
This response occurs because the crop's potential for setting and filling grains is
much improved by sowing at the optimum time. However varieties differ in their
yield potential because they have different lengths of growing season, which
probably affects grain numbers, and because they have different inherent grain
sizes. These differences affect the way varieties react to sowing date. Figure 1
shows how the yield rankings for the wheat varieties Aroona, Gamenya and
Gutha grown in Western Australia's central wheatbelt can change with late
sowing.
Aroona has large seeds and the ability to
increase seed numbers with early sowings.
Gamenya has a relatively stable seed number
but cannot fill very large grains even when
sown early. The short season variety Gutha has
both stable grain numbers and large grains
even if sown late. Thus Aroona is most suitable
for earlier sowings, but Gutha tends to
outyield the others with later sowing.

Other inputs
When growth constraints of variety and
sowing date are removed, other production
inputs such as nitrogen fertilizer can have a
greater influence on yield. Table 1 shows the
yield increase of Gamenya and Aroona wheat
from applied nitrogen at two sowing times in
the central wheatbelt.
The yield increase for Aroona wheat sown in
May, was double that of any other combination
of variety and sowing date, and the marginal
return to nitrogen was more than doubled.
However the crop can also be sown and flower
too early, and this negates the response to
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applied nitrogen, as
shown in Table 2 for
experiments at Wongan
Hills Research Station.
Yields can be increased
even more by manipulating other inputs up to
the limits imposed by
seasonal rainfall plus
stored water. Table 3
shows the grain yields
for wheat at a site in the
central wheatbelt where
seasonal rainfall plus
stored water was 310
mm. Table 4 shows the
results for oats in the
Great Southern where
seasonal rainfall was 496
mm.
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Figure 1. Grain yield response of
Aroona, Gamenya and Gutha wheat
varieties to sowing time in the centra
wheatbelt (1986,1987 and 1988
seasons, 10 sites). Aroona is most
suitable for early sowing, Gutha for
later sowing.
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Matching crop variety and sowing date is often
the key to obtaining responses to other inputs,
responses that may be more than additive in
their effects. Because of the costs and risks
involved however, farmers may not always
wish to adopt all of a 'package' of improved
technology at one time. The lowest cost sequence for changing practices is probably
improved variety, early sowing (or both
together), increased seeding rate and finally
increased rate of nitrogen fertilizer.

Table 2. Grain yield response (t/ha) of Gamenya and Aroona wheat to nitrogen at
two sowing times at Wongan Hills (1987 and 1988)

Other management practices are important in
achieving results such as those illustrated here.
Selection of good quality cropping land including avoidance of problem areas that have low
pH, nutrient toxicities, poor drainage, shallow
soil or are prone to frost is critical. The use of a
legume rotation system incorporating an
integrated weed control programme is also a
prerequisite. By paying attention to these, including matching the variety to the sowing
date, farmers have more control over costs and
prices and can take some account of the
weather.

Table 3. Response to agronomic inputs of wheat at Bullaring in 1988

Variety
Gamenya
Nitrogen rate
(kg/ha)
Sown early - mid-May
Sown late-May - early June

Aroona

0

50

Difference

0

50

Difference

2.15
2.85

2.09
3.16

-0.06
+ 0.31

2.29
2.86

2.43
3.23

+ 0.14
+ 0.38

Grain yield
(t/ha)

'Improved' inputs

None*
Early sowing (May 12)
Early sowing + variety (Aroona)
Early sowing + Aroona + increased seeding rate (70 kg/ha)
Early sowing + Aroona + 70 kg/ha seed + increased nitrogen
rate (50 kg/ha)

Table 4. Response to agronomic inputs of oats at Pardellup, 1987
'Improved' inputs

Grain yield
(t/ha)

Variety
Aroona

Gamenya

Sown mid-May
Sown early June

60
3.24 3.60
2.80 3.21

Difference
+ 0.36
+ 0.41

3.30
2.82

4.33

* Gamenya, sown June 30, zero nitrogen, 35 kg/ha seed.

Table 1. Grain yield response (t/ha) of Gamenya and Aroona wheat to
nitrogen at two sowing times (mean of four sites in 1987 and 1988)

Nitrogen rate
(kg/ha)

2.79
3.41
3.62
3.97

60

Difference

4.27
3.26

+ 0.97
+ 0.44

None*
4.03
Improved variety (Echidna)
4.70
Echidna + increased seeding rate (80 kg/ha)
5.17
Echidna + 80 kg/ha seed + early sowing (May 4)
5.77
Echidna + 80 kg/ha seed + early sowing + increased nitrogen
rate (50 kg/ha)
6.14
West, sown June 4, zero nitrogen, 40 kg/ ha seed.
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